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. ([1] .) , coherent state
coherent . ([1], [2], [3], [4] . )
, . ([5], [6]
. )
,
. oscillator algebra (harmonic oscillator)
$a^{\uparrow},$ $a$ , Fock space (
) vacuum vector $|0\rangle$ . coherent state $|z\rangle$ $a$
.
$a|z\rangle=z|z\rangle$ for $\forall z\in$ C. (1.1)
*





( , $[A,$ $[A,$ $B]]=[B,$ $[A,$ $B]]=0$ ) . $\{\mathrm{A}_{+}^{\nearrow}, K_{-}, K_{3}\}$
$s\mathrm{u}(1,1)$ spin $K(K\geq 1/2)$ . , Perelomov
vacuum vector unitary operator (coherent operator)
coherent state .
$|z\rangle=\mathrm{e}^{z\mathrm{A}^{r}\overline{z}}+^{-}K-|K,$
$0\rangle$ for $\forall z\in \mathrm{C}$ , (1.3)
([7], [1] .) , algebra
(oscillator algebra $\mathrm{e}^{-\mathrm{L}^{\mathcal{Z}}\llcorner^{2}}2\mathrm{e}^{za^{\uparrow}}|0\rangle$) . Baker-Campbell-
Hausdorff (1.2) , Lie group $SU(1,1)$ Gauss
$\mathrm{e}^{zK-\overline{z}}+K_{-}=\mathrm{e}^{\zeta K}\mathrm{e}-2)K3\mathrm{e}+\log(1|\zeta|-\overline{(}K_{-}$
$\zeta=(z\tanh|z|)/|z|$ (1.4)
([7], [8] ) . ,
$|z\rangle=(1-|\zeta|^{2})^{K}\mathrm{e}\zeta K+|K,$ $0\rangle$ for $2K=1,2,$ $\cdots$ (1.5)
.
, generalized oscillator algebra $A=\{1, A, A\dagger, N\}$
, Perelomov type coherent state
$|z\rangle=\mathrm{e}^{zA^{t_{-\overline{z}A}}}|0\rangle$ for $\forall z\in \mathrm{C}$ . (1.6)
(universal disentangling formula) ,
2 – .
2Oscillator algebra $\omega$ Coherent State $|_{\llcorner}^{-\prime}\cdot\supset$
oscillator algebra .
{1, $a,$ $a^{\uparrow,N\equiv a^{\uparrow\}}}a$ ,
192
$[N, a^{\dagger}]=a^{\uparrow},$ $[N, a]=-a,$ $[a, a^{\uparrow}]=1$ . (2.1)
$a$
$a^{\uparrow}$ Fock space $\mathcal{H}\equiv\{|n\rangle|n\geq 0\}$ ,
.
$a^{\uparrow}|n\rangle$ $=$ $\sqrt{n+1}|n+1\rangle$ ,
$a|n\rangle$ $=$ $\sqrt{n}|n-1\rangle$ , (2.2)
$N|n\rangle$ $=$ $n|n\rangle$ ,
, $|0\rangle$ vacuum (i.e. $a|0\rangle=0$ $\langle 0|0\rangle=1$ ).
(2.2) $|n\rangle$ .
$|n \rangle=\frac{(a^{\uparrow})^{n}}{\sqrt{n!}}|0\rangle$ . (23)
.
$\langle m|n\rangle=\delta_{mn}$ , $\sum_{n=0}^{\infty}|n\rangle\langle n|=1$ . (2.4)
21coherent state , $|z\rangle$ .
$a|z\rangle=z|_{\mathcal{Z}\rangle}$ for $\forall z\in \mathrm{C}$ . (2.5)
( , $\langle z|\mathcal{Z}\rangle=1$ .)
oscillator algebra coherent state . co-
herent state $|z$ )
$a|z)=z|z)$ for $\forall z\in \mathrm{C}$ . (2.6)
, $|z$ ) .
$|z)$ $=$ $\sum_{n=0}^{\infty}\frac{z^{n}}{\sqrt{n!}}|n\rangle$
$=$ $\sum_{n=0}^{\infty}\frac{(za^{\uparrow})^{n}}{n!}|0\rangle=\mathrm{e}^{za^{\uparrow}}|0\rangle$ .











$|z\rangle$ Perelomov type coherent state .
Perelomov type $\text{ }$ coherent state $l\mathrm{h}$ , vacuum vector $l_{}^{}$ unitary operator
(coherent operator) $\mathrm{e}^{za^{\mathrm{I}}-}\overline{z}a$ .
23 , oscillator algebra ,
$2.1=$ 22 (2.11)
, generalized oscillator atgebra ,
$2.1\neq$ 22 (2.12)
.
, Perelomov type coherent state .
3 $5\mathrm{U}(1,1)$ Perelomov Type Coher-
ent States
$\{k_{+}, k_{-}, k_{3}\}$ $\mathit{5}\mathrm{U}(1,1)\subset 5((2, \mathrm{c})$ Weyl basis .
$k_{+}=$ , $k_{-}=$ , $k_{3}= \frac{1}{2}$ ,
$[k_{3}, k_{+}]=k_{+}$ , $[k_{3}, k_{-}]=-k_{-}$ , $[k_{-}, k_{+}]=2k_{3}$ . (3.1)
, $s\mathrm{u}(1,1)$ spin $K(K\geq 1/2)$ , $\{I\mathrm{i}’+,$ $Ii_{-,I^{\nearrow}\}}^{\Gamma}\mathrm{C}3$ ,
$[I\zeta_{3}, I\mathrm{t}_{+}’]=I\mathrm{t}_{+}^{\nearrow}$ , $[Ii_{3}^{\Gamma}, Ic-]=-I\{_{-}’$ , $[I\{\mathrm{i}_{-}, I\iota_{+}’]=2K_{3}$ (3.2)
194
. $\{I\mathrm{t}^{\nearrow}+, I_{\mathrm{L}}\nearrow, K_{3}-\}$ Fock space $\mathcal{H}_{K}\equiv\{|K, n\rangle|n\geq 0\}$
, .
$I\mathrm{t}^{\nearrow}+|K,$ $n\rangle$ $=$ $\sqrt[\wedge]{(n+1)(2\Lambda^{\nearrow}+n)}|K,$ $n+1\rangle$ ,
$I\mathrm{f}_{-}|K,$ $n\rangle$ $=$ $\sqrt{n(2I\iota’+n-1)}|K,$ $n-1\rangle$ , (33)
$I\mathrm{t}_{3}^{\nearrow}|K,$ $n\rangle$ $=$ $(K+n)|K,$ $n\rangle$ ,
, $|K,$ $0\rangle$ vacuum ( $I\{’-|K,$ $\mathrm{o}\rangle$ $=0$ $\langle K, \mathrm{O}|K, \mathrm{o}\rangle=$







$\langle K, m|K, n\rangle=\delta_{mn}$ , $\sum_{n=0}^{\infty}|K,$ $n\rangle\langle K,$ $n|=1_{K}$ . (3.5)
Perelomov $\mathrm{t}\}^{\gamma}\mathrm{p}\mathrm{e}$ coherent state .
$|z\rangle\equiv \mathrm{e}^{zR’\overline{z}K_{-}}+-|K,$ $0\rangle$ for $\forall z\in \mathrm{C}$ . (3.6)
$\mathrm{B}\mathrm{a}\mathrm{k}\mathrm{e}\mathrm{r}-\mathrm{c}_{\mathrm{a}}\mathrm{m}\mathrm{p}\mathrm{b}\mathrm{e}\mathrm{l}1- \mathrm{H}\mathrm{a}\mathrm{u}\mathrm{s}\mathrm{d}\mathrm{o}\mathrm{r}\mathrm{f}\mathrm{f}$ (2.8) .
.
31 $\zeta=(z\tanh|z|)/|z|$ $(z\in \mathrm{C})$ ,
$e^{zK-\overline{z}K_{-}}+=ee(h^{r}+\log(1-|(|2)\mathrm{A}_{3}\prime e^{-\overline{\zeta}}K_{-}.$ (3.7)
. $\rho_{K}(2K=1,2, \cdots)$ Lie $SU(1,1)$ spin $K$
. ,
$I\mathrm{t}_{+}^{\nearrow}=d\rho K(k_{+}),$ $K_{-}=d\rho_{K}(k_{-}),$ $K_{3}=d\rho_{K}(k_{3})$ . (3.8)
, $SU(1,1)$ Gauss











$|z\rangle=(1-|\zeta|^{2})^{K\zeta}\mathrm{e}R’+|K,$ $0\rangle$ for $2K=1,2,$ $\cdots$ (3.10)
.
32 $2K=1,2,$ $\cdots$ .
– .
4 AUniversal Disentangling Formula
$A\equiv\{1, A, A\dagger, N\}$ generalized oscillator algebra . ([9], [10]
) .
$[N, A^{\uparrow}]=A^{\uparrow}$ , $[N, A]=-A$ , $[A, A^{\uparrow](}=FN+1)-F(N)$ , (4.1)
$F$ $F(\mathrm{O})=0$ $F(n)>0(n>0)$ .
algebra Fock $\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{c}\mathrm{e}\{|n\rangle|n\geq 0\}$ .
$A^{\uparrow}|n\rangle$ $=$ $\sqrt{F(n+1)}|n+1\rangle$ ,
$A|n\rangle$ $=$ $\sqrt{F(n)}|n-1\rangle$ , (4.2)
$N|n\rangle$ $=$ $n|n\rangle$ ,




.$\langle m|n\rangle=\delta_{mn}$ , \Sigma \models X $=1$ . (4.4)
$n=0$
, Perelomov type coherent state .
$|z\rangle\equiv \mathrm{e}^{\mathcal{Z}}A^{\uparrow}-\overline{z}A|0\rangle$ for $\forall z\in \mathrm{C}$ . (4.5)
.







$\triangle(n+1,j)$ $=$ $\triangle(n,j)+F(n+1)\triangle(n+2,j-1)$ ,
$\triangle(n+1,0)$ $=$ 1.
(4.7) “Path-ordered integral ” .
(4.6) oscillator algebra $F(n)=n$ .
$\sum_{k=1}^{n}(k)_{j}=\frac{(n)_{j+1}}{j+1}$









, (4.6) $\mathit{5}\mathrm{U}(1,1)$ spin $K$
$F(n)=n(2K+n-1)$ for $2K\geq 1$ . (4.10)







$I_{n}(r)= \sum_{j=0}(-1\infty)^{j}\frac{n!}{(n+2j)!}\triangle(n+1,j)r^{2j+n}$ . (4.12)
, $(r)|n\geq 0\}$ .
44 $n\geq 0$ )
$\frac{d}{dr}I_{n}(r)=nI-1(n)r-\frac{F(n+1)}{n+1}I1(n+r)$ (4.13)
$I_{n}(r)\sim r^{n}$ for $0<r<<1$ . (4.14)





$I_{n}(r)= \mathrm{e}-\frac{\mathrm{r}^{2}}{2}rn$ . (4.16)
198
(4.11)
$|z \rangle=\mathrm{e}^{-\frac{|z|^{2}}{2}\sum_{n=0}}\infty\frac{1}{n!}(zA^{\dagger \mathrm{o}})^{n}|\rangle=\mathrm{e}^{-\frac{|z|^{2}}{2}}\mathrm{e}^{zA^{\uparrow}}|0\rangle$ . (4.17)
, (4.10) .





$I_{n}(r)$ $=$ $(\cosh r)^{-}2K-n(\sinh r)^{n}$
$=$ $(\cosh r)^{-}2K(\tanh r)^{n}=(1-\tanh 2r)K(\tanh r)^{n}$ (4.19)
,
$|z\rangle$ $=$ $(1- \tanh 2|z|)^{K}\sum^{\infty}(\tanh n=0|z|)^{n}\frac{1}{n!}(\frac{z}{|z|}\mathrm{A}_{+}^{\nearrow})n|K,$ $0\rangle$
$=$ $(1-\tanh 2|z|)K\mathrm{e}\tanh|z|_{\cap z}zK+|K,$ $0\rangle$ . (4.20)
$\zeta=(z\tanh|z|)/|z|$ ,
45
$|z\rangle=(1-|\zeta|^{2})^{K}e\zeta K+|K,$ $0\rangle$ for $2K\geq 1$ . (4.21)
, (4.6) – .
463 ) Lie $SU(1,1)$ Gauss
, spin $K$ ,
, 4.5 spin $K\geq 1/2$ .
, 4. (3.10) – .
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